We report a rare case of thrombosis in the inferior vena cava (IVC) due to enlarged cysts in autosomal dominant polycystic kidney disease. A 71-year-old woman visited our hospital with a complaint of rapid left lower extremity swelling. Computed tomography (CT) revealed massive thrombosis from the IVC to the bilateral common iliac vein. The extrinsic mechanical stress of renal cysts to the IVC seemed to have induced thrombosis in the vein that resulted in the cause of severe edema in the left lower extremity. Her renal cysts were percutaneously punctured for the relief of compression and she received injection of 99.5% ethanol for prevention against reaccumulation of cyst fluid after IVC filter had been positioned. The edema of her left lower extremity improved temporarily, however, follow-up CT two months after cyst puncture showed reaccumulation of the fluid. Therefore, excision of the responsible cyst wall by open surgery was carried out.
Introduction
Autosomal dominant polycystic kidney disease (ADPKD) is a multisystem disorder characterized by bilateral renal cysts, and cysts in other organs, such as the liver, pancreas, arachnoid membrane and so on. As for renal disease, this is the most common renal hereditary disease which affects 1 in 400 to 1,000 births (1) . Approximately 50% of individuals with ADPKD have end-stage renal disease by age 60 years (2) . The most common extrarenal manifestation of ADPKD is polycystic liver disease (3) . Thrombosis of the IVC associated with ADPKD has seldom been described in previous reports. In this report, we present a rare case of thrombosis in the IVC due to the extrinsic mechanical stress of renal cysts in an ADPKD patient who was successfully treated with surgical fenestration.
Case Report
A 71-year-old woman visited our hospital with left lower extremity swelling of sudden onset. She had been treated for type II diabetes with insulin therapy for eleven years and she was diagnosed with ADPKD six years previously. Her family history revealed that her sister had end-stage renal failure due to ADPKD. Physical examination showed pitting edema in her left lower extremity (The diameter of her left thigh was 40.0 cm, right 34.5 cm and that of her left calf was 34.5 cm, right 30.0 cm). An abdominal computed tomography (CT) demonstrated cystic lesions in bilateral kidney, extrinsic compression of infrahepatic IVC by right renal cysts, and thrombosis from the infrahepatic IVC to the bilateral common iliac vein (Fig. 1) . A ventilation-perfusion scan showed no mismatched defect in bilateral lobes of lungs. She was referred to our department for the relief of mechanical compression of IVC. The laboratory tests at admission revealed mild anemia and C-reactive protein (CRP) elevation up to 7.9 mg/dL. Prothrombin time (PT) and activated partial thromboplastin time (aPTT) were normal. The activity of antithrombin III (AT-III) was normal and fibrinogen degeneration products (FDP) rose to 21.6 μg/mL with hyperfibrinogenemia. Lupus anticoagulant and protein C and
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protein S were within normal limits (Table 1) . We assumed the cause of her leg edema was extrinsic compression of infrahepatic IVC by right renal cysts. At first, we started the anticoagulation therapy using heparin and urokinase 240,000 units per day. Because sudden decompression of the IVC might have induced lung thrombosis, the IVC filter was placed in intrahepatic IVC by cardiologists before sclerotherapy for the compressed cysts utilizing 99.5% ethanol under ultrasound guidance (Fig. 2) . The sclerotherapy decompressed the cysts and IVC diameter expansion was achieved (Fig. 3) . Five days after sclerotherapy we switched intravenous heparin to oral warfarin potassium. Two weeks later the IVC filter was removed and the patient could leave the hospital. At discharge, edema of her left leg disappeared and the diameter of her left lower extremity became similar to the right one.
Two months later she visited our department with the complaint of recurrent left lower extremity swelling. Abdominal CT showed reaccumulation of the fluid in the sclerosed renal cyst, however, thrombus in the IVC was not detected. We assumed that the enlarged renal cyst inhibited blood flow and might have formed thrombosis in the IVC. The excision of the responsible cyst wall by open surgery was carried out (Fig. 4) . Dye (indigo blue) injection by ultrasound guidance before surgery was helpful to identify the responsible cyst. Six months later abdominal CT showed her IVC remained patent and her serum creatinine level has been stable. Her leg edema did not relapse thereafter.
Discussion
Although renal cysts and renal failure are the chief mani-
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festations of ADPKD, ADPKD is a systemic disease with multiple extrarenal manifestations encompassing both cystic involvement of other organs and connective tissue abnormalities. Extrarenal manifestations consist of hepatic cysts, intracranial aneurysm, cardiac disease, diverticular disease and so on. Meanwhile, the relations between ADPKD and thrombosis of IVC are not well described. Raulerson et al reported the first report case of IVC thrombosis with ADPKD in 1979 (4), but that thrombosis was due to liver cysts in ADPKD. In 1998, O'Sullivan et al documented thrombosis of the iliofemoral vein and IVC caused by compression by medially located right renal cysts in ADPKD (5) . The kidneys of patients with ADPKD usually continue to increase in size, but it is extremely rare that renal cysts compress IVC and form thrombosis.
Obesity, malignancy, steroid hormone and physical inactivity could be risk factors for venous thrombosis even though coagulation abnormalities were lacking, but neither applied to the present patient. According to Virchow's theory, alterations in blood flow, vascular endothelial injury and alterations in the constituents of the blood cause the deep vein thrombosis (6) . In the present case, we can not determine the direct cause of thrombosis in IVC because of the lack of similar reports. However, the release of compression to IVC by sclerotherapy or fenestration was effective in the prevention of thrombosis formation and we therefore assumed that enlarged renal cysts had compressed the outside of the IVC and inhibited blood flow and eventually caused venous thrombosis. The treatment for enlarged kidneys associated with marked extrinsic compression of the IVC could be directed toward cyst decompression. Percutaneous cyst aspiration under ultrasound or CT guidance followed by injection of sclerosing agents is a relatively simple procedure. Treatment with various sclerosing agents has been tried, and these agents include 95% ethanol, acidic solutions of minocycline, povidone iodine, acetic acid, dextrose solution and so on (7). We used 99.5% ethanol among these sclerosing agents, because ethanol is most commonly used and the effective rate is estimated at up to 90% (8) .
Failure in the sclerosing therapy as was seen in the present case will lead to more consistent therapy for cyst decompression. Surgical unroofing was more effective in the present case. Laparoscopic unroofing, that has been recently reported as treatment of a simple renal cyst, could be another choice (9) .
